Spinal local anaesthetic actions on afferent evoked responses and wind-up of nociceptive neurones in the rat spinal cord: combination with morphine produces marked potentiation of antinociception.
Lignocaine was tested either alone or in combination with a low dose of morphine by intrathecal administration on the C- and A-beta evoked responses of nociceptive neurones in the dorsal horn of the halothane-anaesthetized rat. In addition the effect of prilocaine was compared to lignocaine. The effects of lignocaine on wind-up, a frequency-dependent increase in the responses of the cells produced by repeated C-fibre stimulation was also tested. Lignocaine produced dose-dependent inhibitions of the C-, A-delta and A-beta evoked responses of the cells which became more selective for the noxious evoked responses as the dose increased. The effective doses corresponded well to those used clinically. Wind-up was also decreased by lignocaine. In combination with a low dose of morphine, threshold doses of lignocaine produced a highly marked potentiation of the inhibitions of the C-fibre evoked responses compared to either agent alone. No potentiation of the inhibitions of the A-beta responses was observed. The potentiated inhibitory effects on the C-fibre responses were rapidly reversed by intrathecal naloxone. The finding that spinal local anaesthetic and morphine potentiate markedly to reduce spinal nociception is discussed both in terms of mechanisms of action of the agents and their clinical application.